The experiment was conducted with four levels of nitrogen (40, 80,120 and 160 kg/ha) and 3 different cultivars (Prithivi hybrid), Masuli (HYV) and Sunaulo Sugandha (Aromatic).RMSE value (747.35 kg/ha, 1.106 days, 2.58 days and 0.004 kg/ha) and D-stat value (0.793, 0.99, 0.99 and 0.633) for grain yield, anthesis days, maturity days, and individual grain weight respectively. The objective of this study was to identify whether CSM-CERES-Rice model can be used in Nepalese condition and to evaluate the sensitivity of model with impact of climate change on rice production. Eight different climate scenarios were built by perturbing maximum and minimum temperature (± 4 0 C), CO 2 (± 20ppm), solar radiation (±1MJ/m 2 /day) using interactive sensitivity analysis mode in DSSAT. Among the scenario evaluated, temperature (± 4 0 C), CO 2 concentration (+20 ppm) with change in solar radiation (±1MJ m -2 day-1) resulted maximum increase in yield (by 62, 41 and 42%) under decreasing climatic scenarios and sharp decline in yield (by 80, 46 and 40%) was observed under increasing climate change scenarios, in Prithivi, Masuli and Sunaulo Sugandha cultivars respectively.Not surprisingly, increasing yield by (48, 25 and 27 %) and decrease in yield by(77, 41 and 34) by perturbing only maximum and minimum temperature by (± 4) shows that the temperature is most sensitive for yield potentiality of cultivars than other. CERES-Riceversion 4.0 was well calibrated in Chitwan Nepal condition. The model applications show that model could be a tool for precision decision-making. There was variation in yield in response to the change in climatic scenario in the study. RMSE value (747.4 kg/ha, 1.11days, and 2.58 days), and d-stat (0.79, 0.99 and 0.99) for grain yield, anthesis, and maturity days confirm the possibility of CERESRiceuse in Nepalese agriculture. The finding showed that there was sharp decrease in rice yield due to change in temperature, CO 2 and solar radiation. Climatic scenario developed by CERES-Rice model in sensitivity analysis resulted yield reduction up to 80%. Among the cultivar, hybrid rice shows more vulnerability with climate change. Decrease in yield were mainly associated with lowering growth duration along with increasing temperature, where as there is very less counter effect of increasing carbon dioxide concentration and solar radiation.
Introduction
Rice (Oryza sativa L.) is one of the most important food crops of Asia and three fifth home of the humanity (Auffhammer, et al., 2012) . In Nepal, rice ranks the first on the basis of area (1.48 million ha.)and production (4.02 million ton) with theproductivity of 2.71 t/ha, which contributes more than 20% agriculture gross domestic product (AGDP) (MOAC, 2010/11) . Variation of extreme weather pattern rise in temperature,varied precipitation resulted declining production of crop in major region of Asia (Tragolraam et al 2011) . Despite of rapid advancement in agriculture sector, weather is still key factor impacting crop productivity and declining yield (Sapkota, et al., 2010) . Last 32 years of climatic data of Nepal showed that temperature has been increased by 1.8°C with average rise of 0.06°C per year along with high intensities of rainfall and less number of rainy days (Malla, 2009) where as computer simulation indicate that average global temperature will rise by 1.1-6.4°C by end of the 21 st century. Concerning food security of underdeveloped country like Nepal, negative impact of climate change on rice yield can be a serious issue in near future. It is, therefore, most essential to quantify possible impact of climate change and adopt mitigation measures to solve the problem of food scarcity.
Impact of climate change on agriculture production varies depending on varying region (Vucetic, 2011) which enable researcher to study their impact at local, regional and global level. The decision support system for agro technology transfer (DSSAT) developed by the International Benchmark Systems Network for Agro-technology Transfer (IBSNAT) embedded with CERES-Rice is a process based simulation model (Jones et al 2003) which enables user to quantify variability of crop performance with response to variability in seasonal weather condition and long term impact of climate change (Timsina, et al., 2010) . CERES-Rice has been widely used all over the world Lal, et al., 1998; Mahmood, 1998; Rosenzweig, et al., 1994; Yao, et al., 2007) for investigating climate change impact on rice production. Having variety-specific in nature (Jones, et al., 2003) , the CERES-Rice model perform based on individual genetic coefficient which enable model to perform more precisely.
There are various method evolved to evaluate the impact of uncertainty in model input. Here we select the most important tools; sensitivity analysis (Saltelli, 2002) . Very few sensitivity analysis method have been used for crop model (DeJonge, et al., 2012) . Noticeable studies have been carried out Pathak, et al., 2004) and evaluated the sensitivity of rice model with respect to weather parameter.The objective of this study was to evaluate the Ceres-rice model in Nepalese condition and to quantify the impact of climate change on growth and development of hybrid and HYV's variety of rice. In addition sensitivity of Ceres-rice yield with perturbing climatic data set (Temperature, CO 2 , solar radiation and weather years).
Material and methods
The study was conducted with data from experimental site located in central Nepal, at the Institute of Agriculture and animal science (IAAS) Chitwan, Nepal (27 o 37' N and 84 o 25'E, 256 above sea level). It is climatically characterized as humid sub tropical with medium rainfall resembling the foot-hill and inner-Terai climate. The site annually receives about 2000 mm of rain, about 80% of which occurs from mid June to mid September. Humidity starts rising up from May (average 50%) and reaches to its extreme (100%) in December and January. Daily rainfall, maximum minimum temperature, sunshine hours and relative humidity ware collected as required by model. Sun shine hours were converted in to the solar radiation with the wgenbased weather generator (richardson, et al., 1984) , included in weatherman (tools of DSSAT).
Where,R s = Total radiation, R a = Extra terrestrial radiation, a & b = Angstrom Coefficient and approximate to latitude, n= Sunshine hours and N= Day length
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As of DSSAT cm were taken the detail cha site was sand cultivar (hybr Experiment w (RCBD). = number of days of radiation interception; Δ = fraction of the maximum RUE depending on crop performance, in gMJ -2 ; N is the number of months. Similarly total biomass production (Ritchie, et al., 1998) 
Result and discussion
Model calibration and evaluation
Calibration was done with the independent data sets of three rice cultivars viz. Prithivi and Sunaulo Sugandha with 160 Kg N/ha and Masuli with 120 Kg N/ha (Table 2) for different genetic coefficient which characterize the rice performance. Accuracy in simulation of yield, phenology and growth requires the accurate genetic coefficient (Quiring, et al., 2008) .These coefficients were adjusted until there was a close match between the observed and simulated dates of anthesis, physiological maturity and grain yield (Table 2) The performance CERES-Rice was tested and evaluated using the above-determined coefficient for rest of the varieties with their respective fertilizer other than calibrated one. Two statistics were used to evaluate the model performances. (i) Root Mean Square Error (RMSE) and (ii) d stat index (Willmott, 1982) inch is illustrated in equation (1 & 2) . Willmott (1982) stated that the d stat index value should approach unity and the RMSEs approach zero for good performance of the model. 
